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1
ANTENNA MOUNT

BACKGROUND OF THE INVENTION

The present invention relates to an antenna mount for
supporting a dish shaped antenna and positioning same
at a predetermined point in the heavens. Such antenna
mounting can be used for a variety of purposes, such as
support means for microwave transmission and receiv-
ing means, but finds its primary utility in receiving satel-
lite transmission signals, particularly satellite television
signals. Such satellites are each orbiting about the equa-
tor and such orbit and satellite rate of speed is so de-
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signed so that in combination with the rotation of the

earth, the satellite appears to remain stationary at a
given point in the heavens relative to the earth surface.
Obviously, an antenna used to collect electrical signals
from satellite transmitters must be mounted upon an
apparatus designed so that the antenna may be aimed at
a satellite and be re-aimed to still another satellite in
another point of the heavens at will, all with a degree of
precision. - -

In order to accomplish such “aiming,” the satellite
(dish shaped) antenna must be mounted on a mount that
will permit the antenna to be positioned along the con-
ventional xyz axis of three dimensional space in a con-
venient and precise manner. The present invention ad-
dresses this problem and provides a mounting means
that will permit a variable positioning of an antenna in
the vertical or “y” axis direction, a rotational position-
ing about the y axis in the xz plane, a variable position-
ing in the plane formed by an elongated cross member
(pivotally attached to the last mentioned means) and the
vertical axis, and a variable positioning about the longi-
tudinal axis of the elongated cross member. The last
mentioned positioning about the longitudinal axis is
such that the antenna can literally be aimed or pointed
from horizon to horizon, thus giving the mounting ap-
paratus the ability to literally “sweep the heavens” to
seek out all satellites in the antenna “line of sight.”

Satellites that emit television signals are positioned
along the equator at a height of approximately 23,500
miles from the earth’s surface. A dish antenna, say lo-
cated in North Carolina (Catawba County) “looking” at
such satellites would not “see” the satellites, from hori-
zon to horizon arranged in a circular path, but in an
echiptical-like path. Therefore, a mount to effectively
aim a dish shaped antenna must have a means to make
the antenna travel in a path like that “seen” to be
formed by the satellites. This is accomplished in the
present invention simply by providing a number of
upstanding members on the mount’s frame, e.g., four in
number at the frame’s corners, two of which are longer
in length than the other, the shorter ones contiguous to
one another and likewise the longer ones. To these
upstanding members is attached the dish antenna. The
frame is rotatably attached to so as tube positioned
about the longitudinal axis of the elongated cross mem-
ber by a linkage assembly that provides a horizon to
horizon sweep in an ecliptical-like path so as to be able
to position on and “see” the satellites from which the
sought for television signals are sent.

SUMMARY OF THE INVENTION

The present invention is a support apparatus, more
particularly an antenna mount for positioning a load,
such as a dish shaped antenna, wherein the antenna can
be multipositioned, i.e., positioned about the conven-

15

20

25

30

35

45

50

3

60

65

_ 2
tional xyz axis of three dimensional space. More partic-
ularly, the antenna mount disclosed is particularly
suited for use with antenna used to receive television
signals from satellites orbiting the earth about the equa-
tor. - |

In order to achieve the above stated desired multiple
positioning characteristics, the invention is composed of
four basic parts: a base, a means attached to the base to
vertically position and rotate the mount about the
mount’s vertical or y axis, an elongated cross member
pivotally attached to the last mentioned means to pivot-
ally rotate the mount in the plane formed by the longitu-
dinal axis of the elongated cross member and the
mount’s vertical axis and a means attached to the elon-
gated cross member to rotate a frame portion of the
mount about the longitudinal axis of the elongated cross

- member.

The base is an upstanding cylindrical member having
attached to it lateral support members and in its position
of intended use, may delimit the x, y and z axis of the
mount as a whole. A portion of the base cylindrical
member is in sliding rotating telescopic engagement
with the vertical or “y” axis of the base and is adapted
to position itself and other elements attached to it, e.g.,
a frame portion of the mount, in the plane formed by the
longitudinal axis of an elongated cross member pivot-
ally attached thereto and the mount’s vertical axis. Lo-
cated on one terminal portion of the vertical and rotat-
Ing means is a yoke and nested inside and pivotally
attached thereto is an elongated cross member. A turn
buckle is attached to the elongated member and to the
tube portion of the vertical and rotating means. By
rotating the turn buckle, the elongated cross member is
caused to rotate in the plane in which the elongated
cross member pivotally rotates.

Attached to the elongated cross member is what is
sometimes referred to herein as a linkage-frame means,
which when activated causes a frame portion of this
means rotatably attached thereto to be rotated about the
longitudinal axis of the elongated cross member. This
means comprises the aforementioned frame, a jack and
a linkage assembly. Two spaced apart terminal portions
of the frame are pivotally attached to opposite end
portions of the elongated member and a linkage system
is also pivotally attached to the frame and elongated
cross member. This combination provides a means
whereby upon activation of the jack the frame of the
mount can be rotatably positioned about the longitudi-
nal axis of the elongated cross member and position the
frame from horizon to horizon.

To the frame is attached upstanding members that are
ultimately affixed to a dish shaped antenna. The frame is
generally rectangular in shape with the upstanding
members affixed to the four respective corners of the
rectangle. Two of the upstanding members are longer in
length than the others and are positioned at contiguous
corners. Such an arrangement results, upon activation
of the jack,; an antenna travel path that is in the nature
of an eclipse, which is the path earth orbiting equitorial
satellites appear to be in as observed from a fixed posi-
tion on the earth.

BRIEF DESCRIPTION OF THE DRAWINGS

Other objects and advantagés of the invention will
become apparent from reading the following descrip-
tion and from the accompanying drawings, which show



4,454,515

3
one embodiment thereof by way of example only in
which:

FIG. 1is a schematic representation of the earth, dish
shaped antenna location in North America and satellites
orbiting about the earth’s equator.

FIG. 2 is a schematic, perspective view of the mount
combination according to the invention.

FIG. 3 is a side elevation of the mount with an an-

tenna attached thereto showing the antenna in one posi-
tion of a plane formed by the longitudinal axis of the
mount’s elongated cross member and the mount’s verti-
cal axis.

FIG. 4 is a side elevation view of the invention as
shown in FIG. 3 showing the antenna in another posi-
tion in a plane formed by the longitudinal axis of the
mount’s elongated cross member and the mount’s verti-
cal axis.

FIGS. 5, 6 and 7 are plan views of the invention
showing an antenna in various positions about the longi-
tudinal axis of the mount’s elongated cross member.

DETAILED DESCRIPTION OF THE
DRAWINGS

Corresponding reference characters indicate corre-
sponding parts throughout the several veiws of the
drawings. ~

FIG. 1 shows a stylized representation of the earth 3§
on which there is an antenna 32. As previously men-
tioned, earth orbiting satellites 37, which transmit tele-
vision signals, are generally orbiting about the equator
and as a general rule are some 23,500 miles distant from
the earth. A dish shaped satellite antenna 32 positioned
on the earth’s surface in North America, for example,

Catawba County, N. C., would view the plurality of
earth orbiting equatorial satellites 37 not in a circular
path in a somewhat of an ecliptical path and would have

to be positionable so that it could go from horizon to
horizon and be aimed at anyone of the satellites. It is
generally known that satellites 37, even though they are
in orbit and are in constant movement, their orbital
speed is so designed that in combination with rotation of
the earth they appear to be standing still at a given point
in heavens, as indicated by element 32 in FIG. 1. The
antenna mount as disclosed describes an apparatus so

that dish shaped antenna 32 can be positioned or aimed

at anyone of the satellites of FIG. 1.

Referring to FIG. 2, the mount shown as element 1 in
FIG. 1 is a three-dimensional object and thus has three
axes, X, Y and Z. o

Mount 1 as shown in FIG. 2 is comprised of basically
four parts: a base, a means attached to the base for verti-
- cally and rotationally positioning elements of the mount
attached thereto along and about the mount’s y or verti-
cal axis; an elongated cross member pivotally attached
to the vertical and rotational means for positioning a
frame attached to this means in the plane formed by the
longitudinal axis of the elongated cross member and the
vertical axis of the mount; and a means for positioning
the aforementioned frame about the longitudinal axis of
the elongated cross member. The base 1s composed of
an upstanding cylindrical member 2. Attached to base
cylindrical member 2 are support means 3 and 4 and
with cylindrical tube 2 delimit the xyz axis of the mount
itself. Support means 3 and 4 can be any convenient
~ shape and made from any convenient materials. Con-
ventional angle 1 has been found to be satisfactory.

Attached to the base is a means to vertically and
rotationally position the elements of mount attached
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thereto along and about the mount’s vertical or y axis,
comprised primarily of tube member S5, which is con-
nected to yoke member 10. Nestled inside of the y-
shaped members of yoke 10 is elongated cross member
12, pivotally attached to yoke 10 by a nut and bolt
arrangment shown at 11. Referring back to tube mem-
ber 5, there is disposed therein a fixing means 24, a
threaded bolt, which when screwed to a predetermined
depth engages cylinder 2 thereby affixing tube 25 to
cylinder 2. Cylinder § is in telescopic sliding and rota-
tional engagement with cylinder 2 thereby permitting
not only vertical movement of frame 21 and the elon-
gated cross member 12 means along the y axis to a
desired position, but also a rotational positioning of the
base and/or frame 21 and elongated cross member
merely by rotating tube 5 relative to cylinder 2. See

 elements 38, 6 and FIG. 4.
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Elongated cross member 12, being pivotally attached
to yoke 10, is movable in the direction of the arrows of
element 7 in the plane formed by longitudinal axis of the
elongated cross member and the mount’s vertical y axis.
This is accomplished by turn buckle 13, which is pivot-
ally attached to cylinder § and to elongated cross mems-
ber 12 by nut and bolt elements 30 and 29 respectively.
Referring briefly to FIGS. 3 and 4, one will immedi-
ately become aware of the two extreme positions of turn
buckle 13, namely the collapsed position shown in F1G.
3 and the fully extended position in FIG. 4. Obviously
any position between these two extremes can also be
accomplished. Nut 14, a common place component of a
turn buckle, is used to “set” any position between that
shown in FIG. 3 and FIG. 4 as well as these two posi-
tions. Rotational positioning of elongated cross member
12, see elements 7 and 8, accomplishes the positioning of

antenna 32 (see FIGS. 3 and 4) in the plane formed by
the mount’s vertical axis and the longitudinal axis of the

elongated cross member. Element 34 is a prior art type
low noise amplifier customarily associated with antenna
of this type.

Frame 21 is pivotally attached to eclongated cross
member member 12 at one end by nut and bolt elements
20 and 31. Element 39, an upstanding member attached
to elongated member 12, is pivotally attached by nut
and bolt arrangement 31 to upstanding member 20,
which is affixed to frame 21. On the other end of elon-
gated member 12 is a like upstanding member 20, which
is pivotally attached to linkage member 17 by nut and
bolt arrangment 25. Linkage member 17 is fixedly at-
tached to terminal end of elongated member 12. Pivot-
ally attached to linkage member 17 by nut and boit
arrangement 26 is an additional linkage member 1i8.
Linkage member 19 is pivotally attached to upstanding
member 40 by nut and bolt arrangment 28. Upstanding
member 40, like upstanding member 20, is fixedly at-
tached to frame 21. Jack means 15, having a handle 16,
is pivotally attached to another upstanding member 40
by nut and bolt arrangement 33. Jack 15 is pivotally
attached to linkage arms 18 and 19 by nut and boit
arrangment 27. Jack 15 is extended or contracted by
rotation of handle 16 or operation of a motor (not
shown) to positions from “horizon” to “horizon” about
the longitudinal axis of the elongated cross member. See
element 9.

To appreciate the various positions frame 21 can be
placed in by elements 15, 17, 18, 19 and 20, reference 1s
made to FIGS. 5, 6 and 7. FIG. 5§ shows the jack means
15 fully extended, to position frame 21 to the extreme
left position. In FIG. 7 the jack is in its most collapsed
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position showing frame 21 in its extreme right-handed
position. In FIG. 6, jack 15 is extended so as to position
frame 21 in an mtermedlate pomtlon between that
shown by FIGS. § and 7.

On frame 21 are two types of upstanding members 22
and 23. Frame 21 is rectangular in shape and the up-
standing member 22 and 23 occupy an equal number of
the four corners, 1.e., two each. It will be noted that on

two contiguous corners of frame 21 there is disposed

upstanding members 22 and at the other two corners of 10

the rectangular frame 21 are upstanding members 23.
The height or length of upstanding members 22 is
longer than that of those of upstanding members 23. In
Catawba County, N.C., upstanding members 22 have a
length that is twice that of upstanding members 23.
Such will not always be the case because in other loca-
tions on the face of the earth, the relative height of
elements 22 and 23 may change according to their geo-
graphic location, i.e., the way they “see” the satellite
path.

The purpose of the upstanding members 22 and 23
and their relative differences in length and height refers
back to the problem created by an antenna being lo-
cated at a fixed position on the earth and what it “sees”
as it attempts to aim itself towards various earth orbiting
satellites. What an antenna should “see” 1s a trail or path
created by a line drawn from satellite to satellite, from
horizon to horizon. Such a path is not a circular but an
ecliptical-like path shown schematically in FIG. 1. By
‘use of upstanding members 22 and 23, their relative
difference in height or length, in combination with
frame 21 and linkage assembly attached thereto, frame
21 can be positioned by jack 18, to follow such eclipti-
cal-like satellite path from horizon to horizon.

In summary, there has been disclosed a mount
adapted primarily for use with dish shaped antenna and
more particularly useful for positioning or aiming such
antenna at earth orbiting equatorial satellites which
transmit television signals. The mount is primarily com-
posed of four basic parts, a base, a means attached to the
base for vertical and rotational positioning of elements
of the mount, an elongated cross member pivotally
attached to the vertical and rotational means, and a
means attached to the elongated cross member for rota-
tionally positioning a frame of the mount about the
longitudinal axis of the elongated cross member. The
base, co-acting with the means for vertically and rota-
tionally positioning the mount, makes possible an ad-
justment of the mount along the y axis and a 360° rota-
tional positioning. The tube like member contains on
one terminal portion thereof a yoke in which is nested
and pivotally attached to an elongated cross member. A
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turn buckle means attaches the elongated cross member

to the means for vertical and rotational movement and
permits adjustment or positioning of the elongated
member about the y axis in the plane formed by the
mount’s vertical axis and the longitudinal axis of the
elongated cross member. To both ends of the elongated
cross member is pivotally attached a frame and at one of
such ends there is attached thereto a linkage system
whereby the frame itself can be rotated about the longi-
tudinal axis of the elongated cross member from “hori-
zon” 10 “horizon” by means of a jack in combination
with the linkage assembly. The frame itself is rectangu-
lar in shape and contains four upstanding members at
each of its corners. Two of the upstanding members
have a length greater than the other two and are contig-
uously positioned at their respective corners at one end
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6
of the frame and the shorter upstandmg members are
contiguously positioned at their respectwe corners at
the other end of the frame.

Various modifications and vanatmns will r no doubt
occur to those skilled in the art to which this invention
pertains. These and all variations within the scope of the
pending claims are considered to be part of the inven-
tion.

What is claimed is:

1. A mount for use with a dish type antenna for vari-
ably posmomng an antenna towards a predetermmed
point in the heavens comprising:

(a) an upstanding base means;

(b) a means attached to said upstanding base means
for rotationally positioning the antenna about or
along the vertical axis of the mount;

(c) an elongated cross member attached to the means
of subparagraph (b), for variably positioning the
antenna in the plane formed by the longitudinal
axis of said elongated cross member and the
mount’s vertical axis; and,

(d) a linkage frame means, attached to the elongated
cross member for variably positioning the antenna
about the longitudinal axis of said cross member,
said linkage frame means comprising a frame pivot-
ally attached to said elongated member; a jack
pivotally attached to said elongated member and to
said frame; and, first and second linkage arms both
pivotally attached to said jack and one to said
frame and the other to said elongated member.

2. The mount of claim 1 wherein the means of sub-
paragraph (b) is in slidable engagement with said up-
standing base means, and contains a means to remov-
ably affix it to said upstanding base means.

3. The mount of claim 2 wherein part of said upstand-
ing base means is tubular in shape.

4. The mount of claim 3 wherein a portion of said
means of subparagraph (b) is tubular in shape and is
adapted to rotate about the mount’s vertical axis and be
fixedly positioned along said axis.

5. The mount of claim 2 wherein one terminal portion
of the means of subparagraph (b) contains a means for
pivotally affixing it to the elongated cross member.

6. The mount of claim § wherein said means for pivot-
ally affixing the means of subparagraph (b) to the elon-
gated cross member is a yoke.

7. The mount of claim 1 containing a turn buckle
wherein said turn buckle is rotatably affixed to a termi-
nal portion of the means of subparagraph (b) and to said
elongated cross member.

8. The mount of claim 1 wherein the linkage-frame
means contains a third linkage arm pivotally attached to
said second linkage arm and to said frame and fixedly
attached to said elongated member.

9. The mount of claim 1 wherein the linkage-frame
means contains upstanding members affixed thereto
adapted to be attached to an antenna, some of the said
upstanding members having a greater length than oth-
ers.

10. The mount of claim 1 containing a dish shaped
antenna attached to the linkage-frame means.

11. The mount of claim 1 containing an antenna at-
tached to said frame.

12. The mount of claim 9 containing an antenna at-
tached to said upstanding members.

13. A means for positioning an antenna about the
longitudinal axis of a horizontal member comprising an
elongated member, a frame pivotally attached to said
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elongated member; a jack pivotally attached to said g:;z;o* some of which having a length greater than
frame; and, first and second linkage arms both pivotally 15. The positioning means of cl aim 14 wherein sai d

attached to said jack one pivotally attached to said frame is rectangular in shape and said upstanding mem-
5 bers thereon are four in number, two being of greater
C , _ , length than the remainder and positioned at the corners
14. The positioning means of claim 13 wherein said of the frame contiguous to one another.

frame contains a number of upstanding members affixed * & & & *

frame and the other to said elongated member.
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